Introduction
Working age individuals with disabilities are a health disparity population, having much higher rates of smoking and obesity and lower rates of dental care visits and medical screening services, such as mammograms, than do their peers without disabilities. (1) These individuals are also more likely to be in fair to poor health, to experience serious psychological distress and comorbid health conditions, and to have lower income and higher rates of unemployment. (2, 3) Indeed, working age people with disabilities are 2.8 times more likely to live in poverty than those without disabilities. (2) In turn, lower financial status puts people with disabilities at risk for living in substandard housing and for social and environmental risks that negatively affect health, such as exposure to violence and not having access to health promotion activities.
Moreover, these health disparities are present across all disability groups, such as sensory, mobility/physical, psychiatric, and intellectual. (4) Although a large body of research exists on the relationship of income and health, much less research examines the specific and interacting effects of employment, health and disability.
(5,6,7,8) As Ross and Mirowsky noted, "employment correlates positively with health, but is employment cause or consequence?" (9) Indeed, researchers have historically argued that much of the correlation between employment and health is due to the selection of healthy people into the workforce. (10, 11, 12) Acknowledging the confounding nature of the relationship, Ross and Mirowsky found that economic well-being from earned wages accounted for only a small portion of employment's effect on changes in health, indicating that even lower income jobs might result in improved health status. (9) On the other hand, work has also been associated with poorer health outcomes when workplace conditions are not optimal. (13, 14, 15) In its report on social determinants of health, the World Health Organization noted that stress in the workplace plays Employment as Health Determinant 4 an important role in health. (16) The report suggested that having low decision-making authority or control over one's work is particularly predictive of adverse health outcomes for employees.
Very few studies have examined the effect of employment on health and quality of life outcomes specifically among people with disabilities. A few small studies have investigated the effect of paid employment on quality of life, self-esteem and mental health among people with severe mental illness. (17, 18, 19, 20) All but one of these studies found significant improvements in these domains for workers compared to non-workers with the same conditions. Further, studies of vocational rehabilitation (VR) outcomes have shown people with mental illness who obtain employment through VR also have higher levels of self-esteem and fewer symptoms than those who do not work. (19, 21) Studies of people with mental illness have indicated that even low levels of work can have clinical benefits and contribute to improved overall mental health. (17, 18, 20) Similarly, other studies found that employment was associated with greater quality of life for people with physical disabilities and intellectual disabilities. (22, 23) Yet, people with disabilities have historically been served by state and federal programs that require them to remain poor, and therefore unemployed, in order to get the health care services they need. The Balanced Budget Act of 1997 (P.L.105-33) and the Ticket to Work and Work Incentives Improvement Act of 1999 (TWWIIA) (P.L. 106-179) allowed states to create Medicaid Buy-In programs that enable people with disabilities to work and increase income without losing Medicaid benefits. Although the stated intention of these programs is to reduce this population's dependency on federal cash benefits, the potential exists for people with disabilities enrolled in Buy-Ins to begin or continue to work, increase income and savings, What we found, instead, was that employment at any level was associated with better health Employment as Health Determinant 6 status, lower health care costs, and decreased health risk behaviors, regardless of Buy-In participation status.
Methods
Design. We used a mixed-methods design with both self-reported survey data and secondary claims data for understanding the associations between employment and health and health risk behaviors, and identifying significant differences in these domains between employed and non-employed participants in our study. The University of Kansas Human Subjects Committee, which is the University's federally recognized institutional review board, approved this study design as well as all informed consent documents and procedures. subscales. In order to allow for in-state and cross-state comparisons, items from the BRFSS related to health risk factors were also used in the survey. In terms of employment status, survey respondents were asked if they had been employed for pay within the past 30 days as well as the duration of their current employment. For analysis purposes, individuals in both groups were considered employed if they had been employed in the last 30 days and had been working for at least one year. This threshold was chosen to ensure individuals were employed during 2010 to correspond to the Medicaid and Medicare claims data for calendar year 2010. Of the overall sample of 810, employment data from the two items was complete for 776 individuals.
Primary data collection. We surveyed the study population between March and June, 2011. The response rate for Buy-In enrollees was 44% (n = 513) and for the non-enrollees was 24% (n = 297), making a total survey sample size of 810. The difference in response rates between the groups is likely explained by the fact that Buy-In participants were accustomed to receiving an annual survey, while individuals in the non-enrolled group had never received a survey of this type. Moreover, we encountered more difficulties obtaining accurate contact information for the non-enrollees, with many surveys returned as undeliverable and no working telephone number available. Because the survey process may not have been as familiar to nonenrollees, who had not been previously surveyed annually, we sent initial postcards 2 -4 weeks before mailing the survey and reminder postcards 6-8 weeks after in an attempt to increase sample size. (28) All participants received a toll-free phone number for questions, alternate formats or to have the survey read to them. We paid $10 stipends to individuals who completed the survey.
To test representativeness, we compared survey responders to non-responders on demographic variables (gender, age, race and ethnicity) and on health risk scores (described Employment as Health Determinant 8 below). For both the enrollees and non-enrollees, significantly more females responded to the survey (males were 47.7% of the enrollee survey recipients but only 42.5% of the responders and 49.2% of the non-enrollee recipients but only 39.7% of the responders). Health risk scores were not statistically different between responders and non-responders for either group, indicating that overall health was similar for responders and non-responders, but people with intellectual disabilities were significantly under-represented among the responders to the non-enrollee survey. Again, unfamiliarity with the survey among non-enrollees, their family members, or proxies may have played a larger role in non-response, and this effect seems to have been particularly pronounced for individuals with intellectual disabilities. 
Analyses.
We initially planned to analyze survey and claims data to compare the Buy-In population to dually-eligible individuals not enrolled in the Buy-In. Preliminary tests indicated some differences between the groups in distributions of disability type (i.e., a higher rate of mental illnesses in the Buy-In group; a higher rate of intellectual disabilities in the comparison group). Other demographics were comparable with no significant differences between groups except that comparison group members were slightly older. While some non-significant differences existed between the two groups on quality of life and health risk measures, what became obvious was that the differences within in each group were based upon employment status. Although employment is a requirement for participation in the Buy-In, individuals are allowed a six-month grace period to find a new job should they become unemployed. In addition, some participants work only intermittently or seasonally. These facts, in addition, to the fact that Employment as Health Determinant 9 some survey participants had been enrolled less than a year, resulted in an employment rate of 89% for the Buy-In group. Conversely, only 14% of the non-enrollee group was employed. Of the 776 with complete employment data across both Buy-In and non-enrollee groups, 49% (n = 381) were employed for at least one year and 51% (n = 395) were not. Therefore, we revised our analytical approach and used ANOVA to test for significant differences between the employed and unemployed groups' health status (SF-12 Mental
Component Summary [MCS] and Physical Component Summary [PCS]
). We conducted chisquare analyses to determine differences in the prevalence of health risk behaviors, and to test for differences in quality of life by employment status. Additionally, we conducted logistic regression with health status measures (SF-12 MCS and PCS) to determine factors that predict higher than average physical and mental health status, such as gender, race, age and number of hours employed/week.
For the secondary data analyses, we used calendar year 2010 Medicaid and Medicare claims data to calculate per member per month (pmpm) costs for those in the employed and not employed groups. The calculation included only claims for months in which the beneficiary was Medicaid eligible. All 776 subjects had at least one Medicaid or Medicare claim in the calendar year. Medicaid claims included outpatient medical (doctor, clinic, therapy visits), Home and Community Based Waiver Services (HCBS), mental health capitation monthly rates, inpatient, dental, and prescription drug costs. Medicare claims included outpatient, physician, inpatient, skilled nursing facility, durable medical equipment, and home health costs. We also utilized Medicaid claims to calculate individuals' risk scores and disease burden using the Chronic Illness and Disability Payment System (CDPS 5.3). CDPS methodology uses diagnosis codes from Medicaid claims to describe the health status of enrollees. The method assigns person-level Employment as Health Determinant 10 risk scores and categorizes diagnoses into 20 major categories. Although these categories cannot provide a complete picture of an individual's disability (e.g., intellectual, mental illness), they can provide a measure of individual health status. (29) Using these data we performed ANOVA tests to assess differences between risk scores and disease burdens (i.e., number of conditions) for the employed and non-employed groups.
Results
Demographically, the employed and non-employed groups were very similar ( Table 1 ).
The employed group had more individuals with mental illness and intellectual disabilities, probably reflecting the overall higher rate of mental illness among the Buy-In participants and a recent outreach effort to individuals with intellectual disabilities. (Note that disability types are self-reported and, when an individual has more than one disability, the open-ended survey item asks that the respondent list their "main" disability first.) With regard to health risks, the self-reported rate of smoking was significantly lower in the employed group ( Table 2) . Rates of obesity calculated from self-reported height and weight, however, were not significantly different between groups and were high compared to the general population. Self-reported quality of life and general health were much better for the employed group. Similarly, members of the employed group were significantly less likely to have forgone dental care, perhaps due to the fact that they had more discretionary income (Kansas Medicaid only covers tooth extractions for adults). Analyses of the physical (PCS) and mental (MCS) health measures in the SF-12 showed significantly higher scores for the employed group (Table 3) . Further exploration of the PCS scores using logistic regression found that younger age and male gender were associated with greater odds of having PCS scores above the sample mean of 36.5 (Table 4) . Perhaps surprisingly, though, higher levels of education were associated with lower PCS scores. This finding may indicate that individuals with higher educational levels are more aware of and likely to report limitations they experience relative to others. Or, the finding may also indicate that individuals with more sever disabilities have pursued additional education in order to improve their employability. With regard to the effect of employment, the analysis indicated that any level of employment was associated with greater odds of having PCS scores above the mean, Employment as Health Determinant 13 with more work hours associated with greater odds of higher PCS scores. Finally, people with physical disabilities and chronic illnesses had greater odds of having PCS scores below the mean than did people with intellectual disabilities or mental illnesses. Logistic regression of MCS scores indicated that only gender (female) and disability type (mental illness) were associated with greater odds of scores lower than the sample mean (42.2). Comparison of CDPS measures of health risk and disease burden (Table 3) showed trends similar to that of the PCS scores, with the employed group having both lower risk scores and fewer chronic conditions than the non-employed group. Similarly, analyses of claims data showed that the employed group had lower overall Medicaid and Medicare costs (Figure 1 ).
Further analysis of expenditure types indicated that the employed group had lower combined outpatient and inpatient medical costs (non-HCBS), with markedly higher inpatient costs among the non-employed group (Figure 2 ). Looking at only the medical costs indicated in Figure 2 (physician/clinic visits and hospital stays) without any of the HCBS-related costs perhaps Obesity is a national health problem for the entire population. (34) While employment was associated with better health and lower rates of smoking in our population of people with disabilities, it showed no relationship with obesity, with high rates of obesity in both the employed and unemployed groups. Indeed, the problem may be larger than our self-reported data suggest because individuals tend to under-report weight and over-report height. (35) To the extent that the relationship of obesity to education, income and other personal characteristics is complex, employment alone is not likely to significantly reduce obesity for people with disabilities. (36) Although the findings reported are highly suggestive, we cannot yet demonstrate a cause and effect relationship of employment to improved health. Nevertheless, the findings support efforts to encourage work, even work at low levels, among people with disabilities. Currently a second round of surveys and claims analysis is underway and will provide longitudinal data to better test the hypothesis that employment, even at low levels, can result in improved health for working age individuals with disabilities. In the mean time, the present findings strongly support consideration of changes to provider practices and federal disability policy that encourage and support employment at all levels for people with disabilities.
